DISCLAIMER
Approximately 750 vehicles, including about 24 semi-trailers and eight buses, use the 5-01 Road every week to access the RWMS (Poggemeyer Design Group, 1994 ). Shipments of low-level radioactive waste (LLW) are transported to the RWMS on the 5-01 Road almost every work day. It is anticipated that LLW and possibly mixed waste (MW) generated by D O E N Environmental Restoration activities within the state of Nevada will be transported to the RWMS for the forseeable future. It is also possible that LLW and MW from out-of-state generators may be transported to the RWMS in the future and the proposed improved access would accommodate those shipments; however, the need for access improvement is not based on possible future shipments from off-site generators but on the present levels of traffic and the condition of the 5-01 Road. In addition, improved access to the RWMS would not cause off-site generated waste to be shipped to the NTS. from an approximately 25-year, 6-hour storm to an appropriately sized culvert under the 5-01 R o d to daylight on the east side of the road in an existing swale.
2.2
The There are no design orconstructbn costs associated with the No Action Alternative. Maintenance and repair costs, however, would be incurred and would most likely increase as deterioration of the 5-01. Road progressed. In addition to the safety concerns, there would be potential environmental cleanup costs associated with an accident involving a vehicle transporting LLW to the RWMS.
5-01 Road Reconsmetion Alt-
This alternative would provide for the reconstruction of the existing 15.3 km (9.5 mi) 5-01 Road into a widened, well marked, all weather highway that meets the minimum requirements for heavy truck traffic, Class HS-20-44 Highway wheel loading (AASHTO, 1990). Engineering studies were conducted to evaluate improvements that would be requirkd to make the 5-01 Road a safe, properly designed and cost effective roadway for transporting low level, hazardous, and mixed wastes to and from the RWMS (Zabych et al, 1995 and Raytheon Services Nevada, 1994) . The improvements would allow the 5-01
Road to continue as the direct route to the RWMS for northbound traffic. Reconstruction would improve conditions on the existing road, which currently follows the land contours. The possibility of closure or damage due to flash floods would be minimized by the addition of properly designed drainage structures. No alignment or grade changes or drainage structures are anticipated for the Phase 1 portion of the reconstruction. The middle three miles (Phase 2) crosses several washes. Metal culverts would be installed under the roadway at the washes. The number and size of the culverts would be sufficient to cany a 25 year 6-hour flood. Phase 3 would involve total regrading of the roadway to eliminate major safety and driving hazards due to lack of vertical sighting distances, insufficient lane and shoulder widths, poor drainage, and deteriorated pavement. An estimated 37,037 cubic meters (50,000 cubic yards) of balanced cut and fill would be used as part of the regrading in Phase 3. Material for Type I1 aggregate base course under the pavement would be obtained from existing sources nearby. Near the intersection of the 5-01 Road with Mercury Highway, regrading could require removal of substantial amounts of rock. For this reason and to improve the level of safety for access to and from Mercury Highway, the southern onequarter to one-half mile of the 5-01 road might need to be realigned. In order to carry 25 year 6-hour flood flows under the road, 8 to 10 drainage areas would be designed using metal culverts. The number and size of culverts would be determined and collector channels and concrete head walls would be provided at these locations, as necessary.
During reconstruction of the 5-01 Road, an alternate route to the RWMS would be needed. A temporary detour might be created using the 5-07 Road, which extends east from the Mercury Highway to the 5-01 Road. As an alternative, tempomy detours might be provided around construction areas by grading access roads adjacent to the 5-01 Road. These detour access roads would be decommissioned following construction.
Powerline Road Corridor Alte rnativc
This alternative would utilize the existing gravel d a d Powerline Road comdor to connect Mercury Highway and the 5-01 Road. The Powerline Road intersects the 5-01 Road 2.0 km (1.2 mi) north of the RWMS and is approximately 7.9 km (4.9 mi) long. The current Powerline Road would need to be widened, paved, and have drainage structures added to it. This alternative could interfere with the northern section of the 25-year storm channel and berm that were constructed around the RWMS. The potential for relocation of utilities to provide d i c i e n t right-of-way for the road would be great.
AFFECIED ENVIRONMENT
This section describes the environment that could potentially be affected by the proposed action and alternatives discussed in Section 2.0.
Land Use
The main entrance to the NTS is located at Mercury, approximately 105 km (65 mi) northwest of Las Vegas in southern Nye County, Nevada (Figure 1 ). The NTS consists of 3,496 km' (1,350 mi2) of land that are withdrawn from public use. The NTS is bordered on the north, west. and east by the Nellis Air Force Range Complex and consists mostly of broad alluvial valleys separated by mountain ranges that trend north to south. The roads described in the Proposed Action and alternatives are located in Area 5 in the southeast comer of the NTS. The proposed action and Powerline Road Corridor alternative are situated northwest of Frenchman (Dry) Lake on an alluvial fan that slopes toward the lake. The Road Reconstruction and No Action alternatives run along the western side of Frenchman (Dry) Lake and extend south from the RWMS to Mercury Highway.
The Proposed Action and Powerline Road alternatives both cross an area designated as a Reserved Zone in the NTS EIS. The 5-01 Road crdsses through a Reserved Zone, a Research, Test, and Experiment Zone, and a Radioactive Waste Management Zone. Major land uses in the area include the RWMS, the Hazardous Waste Storage Site, and the Hazmat Spill Test Center. In addition to these major land uses, there are other activities conducted in the area, such as the Desert Free Air C 0 2 Enrichment experiment being conducted by the University of Nevada, Reno. (Snyder, 1994) . ?he sediment is typically either stratified or shows evidence of stratification. hterally, the sedimentological characteristics of the alluvium may vary greatly. The alluvium is underlain by volcanic rock approximately 900 m (2,950 Et> thick, which is underlain by carbonate rock.
Geolo~droHvdrorJeolo,gy
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Seismic activity in the region around the NTS was recently characterized (Vortman, 199 1) . Within 193 km (120 mi) of the NTS, since 1868 there had been 8,161 natural and 3,827 human-induced seismic events. Naturally occurring seismic events are associated with extensional tectonic activity characteristic of the province (Shock, 1982; Vortman, 1991) . Human-induced seismic events include those resulting fiom (1) filling Lake Mead, (2) high-explosive tests, (3) underground nuclear-explosive tests, (4) postnuclear explosion cavity collapses, or (5) aftershocks from nuclear explosions (Vortman, 1991).
The NTS is Within Seismic Zone 2B, as defined in the Uniform Building Code (ICBO, 1991) . Zone 2B is defined as an area with moderate damage potential. Current design practices at the NTS require facilites to be build to more stringent Seismic Zone 4 standards (DOE, 1996).
Water content and potential in the near surface alluvium are very low which implies that the sediments are dry and subsurface water fluxes are extremely small. In the upper 30 m (99 fi) of alluvium, except for a short time period following a precipitation event, the direction of water flow is upward. The water coyotes (Canis latrans), and kangaroo rats (Dipodomys spp.). There are no indigenous fish on the NTS.
The Proposed Action and all of the altematives are within the northern portion ofthe range of the desert tortoise (Gopherus agassizii), which is a federally listed threatened species (Title 50 CFR Part 17.1 1) and is also listed by the state of Nevada as protected and rare (Nevada Administrative Code $503.080). The Proposed Action area, however, is considered poor tortoise habitat. Since 1989,29 preconstruction surveys, totalling 663.5 ha (1,639 ac), and 8 tortoise surveys have been conducted in the area between Mercury Highway, 5-01 Road, 5-03 Road, and Massachusetts Mountain. No tortoises or their sign have been found. Because of the lack of tortoises and sign, the U.S. Fish and Wildlife Service concurred with DOEMV that tortoises are absent and not expected to occur within this area (FWS, 1996).
(lultural Resources
Human occupation of the NTS and its environs extends back ta about 10,000 B.C. A number of aboriginal hunting and gathering cultures were present during this long prehistoric period. When the fvst European settlers entered the area in 1849, it was occupied by the Paiute Indians. From about 1 849 until the establishment of the NTS, the land was mainly used for livestock grazing and mining (ERDA, 1977, as cited in DOE, 1994).
All areas of the NTS have the potential to contain archaeological sites that are considered significant. Current knowledge of cultural resources at the NTS is the result of over 20 years of surveys and data recovery. Approximately 4.68 percent of the NTS (40,491 acres) has been surveyed for cultural resources (DOE, 1996). These surveys have identified over 1,700 prehistoric and historic archaeological sites on the NTS. These range from sites associated with the earliest prehistoric people in the New World to structures associated w i t h the development of nuclear testing. Prehistoric sites include temporary camps, extractive localities, processing localities, localities, caches, and stations. Historic sites include mining, ranching, transportation and communications sites, and sites related to nuclear testing and research.
All of the sites identified on the NTS have been recorded in the Site Record File of the Nevada State Museum. Both historic and prehistoric sites on the NTS tend to be located near springs, in canyons, and at or near the bases of mountains. The larger valleys show little sign of early human occupation.
Although the area of potential effect for the Proposed Action has not been completely inventoried, on September 2 1, 1995, a Class I11 cultural resources inventory was conducted for a significant portion of the area (Jones, 1995) . Three prehistoric sites, one historic isolated feature, and two isolated artifacts were recorded. DOE applied the criteria for evaluation at 36 CFR 60.4 and determined that the three ,prehistoric sites are not eligible for inclusion on the National Register of Historic Places (NRHP). The Nevada State Historic Preservation OfEcer (SHPO) concurred with that determination. Isolated artifacts are not considered eligible for the NRHP under 36 CFR 60.4. No other buildings, structures, or facilities were found. Before initiating ground disturbing construction activities for the Proposed Activity or either of the action alternatives, DOE would complete a cultural resources inventory of the area of potential effect for any undisturbed .area that has not been previously inventoried and comply with the requirements of Section 106 of the National Historic Preservation Act. There are no perennial d a c e waters on the NTS. Surface waters are ephemeral, occuning only after significant precipitation events. Eventually, any drainage in the study area would flow towards Frenchman (Dry) Lake. Any water reaching the dry lake would accumulate in shallow ponds and evaporate from within a few hours to a few weeks. Although Frenchman (Dry) Lake does not meet the federal definition of a surface it is included in the state of Nevada definition.
ENVIRONMENT
This section discusses the potential environmental effects the Proposed Action and alternatives could have on the environment described in Section 3.0.
Land Use
Existing land uses would not be affected by the Proposed Action or any of the alternatives. All of the existing land uses in Area 5 would continue.
Geologv and Hyd rorreolom
The geology and hydrogeology of the subject sites would not be affected by the Proposed Action or any of the alternatives. Potential effects of seismic events are addressed in Section 8.2 of this EA.
The topography of the subject sites would not be dramatically affected by any of the proposed alternatives. Approximately 29 ha (72 ac) of previously undisturbed land would be disturbed by the Proposed Action. The Proposed Action could, however, affect the topography to the south east of the RWMS. The road and c h m e l flood protection system would divert runoff fiom precipitation events up to the 25 year 6-hour flood to the east under 5-01 Road to the exit point of the drainage structure. The flow would spread out after exiting the drainage structure and likely follow existing drainage patterns, although it could find new preferential drainage pathways toward Frenchman Lake. These new pathways would alter the current erosion and deposition patterns. The reconstruction of the 5-01 Road and the Powerline Road corridor would disturb about 14 ha (35 ac) and 7 ha (18 ac), respectively. The reconstruction of the 5-01 Road would not affect the current drainage patferns and the Powerline Road mnidor would have eeects similar to the Proposed Action. The No Action alternative would have no effect.
Biolog&d&esources
About 29 ha (72 ac) of wildlife habitat would be permanently lost as a result of the Proposed Action. (Schlesinger and Jones, 1984) and roads crossing bajadas (Johnson et al., 1975) . These expected changes in vegetation and in erosion, deposition, and overland flow patterns are not expected to affect the viability or diversity of vegetation or wildlife in the region.
Although some changes in local distribution of vegetation may occur, no changes in the amount or composition of the vegetation is expected. The new preferential drainage pathways that may result would occur in a relatively small area and would not adversely impact wildlife, including the desert tortoise. Due to insufficient data on drainage patterns effected by the other roads in this area, the actual amount of habitat which could be altered is not known.
Based on the results of the biological survey it is unlikely that any endangered or threatened animal species would be affected by the proposed action or any of the alternatives. A complete survey of the area that would be impacted by implementation of any of the action alternatives would be completed prior to any construction activities. Since Area 5 is within the known range of the desert tortoise, all construction and maintenance activities would be conducted in accordance with the terms and conditions of the Biological Opinion. All workers would be required to read and implement the D O E N Desert Tortoise Protection brochure.
~o u r c e s
Construction of the Proposed Action would involve disturbance of 29 ha (72 ac) of previously undisturbed ground. The Powerline Road and 5-01 Road Reconstruction alternatives would disturb 7 li (18 ac) or 14 ha (35 E), respectively. Ground disturbance for road construction or reconstruction WOUIU affect any anface or subsdace cultural reniains in the disturbed area. There would be no effect to d a c e or subsdace cultural remains under the No Action alternative. A cultural resources reconnaissance survey of most of the area of potential effect for the Proposed Action did not find any significant sites. The remainder of the areas of potential effect for the Proposed Action and the two action alternatives have not been surveyed to date. A complete survey of the area of potential effect would be completed prior to any construction activities.
Pursuant to Section 106 of the National Historic Preservation Act of 1966, as amended, the effects on historic properties (Le., sites eligible for the National Register of Historic Places) that could result from any Federal undertaking to improve access to the RWMS will be taken into account. In order to take these effects into account, cultural resources within the area of potential effect would have to be identified by means of reconnaissance surveys conducted by qualified professionals. The area of effect would be defined as any previously undisturbed areas that would be disturbed by construction or reconstruction activities plus a reasonable buffer zone.
DOE would apply the Criteria of Effect and Adverse Effect (36.CFR 800.9) to determine if implementation of any action described in this EA would affect historic properties. If it is determined through consultation with the Nevada State Historic Preservation Officer (SHPO) that any historic property could be affected, and the property meets the requirements of 36 CFR 800.9(c)(l), a determination of no adverse effect would be sought through implementation of a data recovery plan formulated to address research goals important to an understanding of Nevada prehistory and history (Lyneis, 1982) . Data recovery for prehistoric and historic archaeological sites may include, but not be limited to archival research, surface collection, photodocumentation, site excavation, feature and artifact analyses, and specialized analysis such as radiocarbon dating, and obsidian sourcing and hydration.
To ensure that previously undiscovered archaeological resources that may be present are not adversely impacted, construction crews would be instructed to stop all activities in the immediate vicinity of a discovery of cultural resources or artifacts and notifj DOEMV. An analysis of the find would be made by quaIified archaeologists, and the SHPO would be consulted so that a concurrence could be made regarding the significance of the discovery. If the discovery were found to be an historic property, DOE and the SHPO would determine the proper steps needed to mitigate the effect on the cultural resource.
Air Ouality
Each of the proposed alternatives, except the No Action alternative, would cause a temporary degradation of the air quality in Area 5. The construction activities associated with these alternatives could cause particulates to become entrained in the air and additional vehicular exhaust from the construction vehicles would be relehed. It is estimated that approximately ten tons of total suspended particulates would be emitted into the air from the construction of the Proposed Action or alternatives ( D O E M , 1993) . This would be minimized as much as possible by spraying water on the construction area. The operation of the Proposed Action and alternatives would not cause an increase in the amount ofvehicular emissions in Area 5 once construction is completed. The volume of traffic in Area 5 is not expected to increase due to improvement of access to the RWMS.
w c e Water
The quality of surface waters would not be affected by the Proposed Action or any of the alternatives. The Proposed Action and the Powerhe Road corridor alternative would affect the current drainage patterns, but this would not affect-the surface water quality. All drainage would still flow to Frenchman Lake and the quality would not change. The runoff from the Proposed Action and altematives would have a high sediment loading, at least initially. The majority of this sediment loading would be deposited prior to reaching the dry lake. The amount of sediment that did reach the dry lake would be very small when compared to the total amount deposited in the dry lake by the entire drainage basin. 
HEALTH EFFECTS
Direct effects to workers during construction of any of the action alternatives would be minimaland temporary. The use of heavy equipment could produce a temporary noise hyard. Any workers potentially exposed to noisy conditions would use hearing protection, as specified in DOE/NV 54XH. 1 and 29 CFR 1920.52. There are no areas of radiological contamination in the areas of the Proposed Action or any of the alternatives.
TRANSPORTATION EFFECTS
The transportation impacts during the construction and operation of the Proposed Action and alternatives would be minimal. The operation of a new or reconstructed road would not result in an increased amount of traffic to the R W M S or an increased amount of waste being disposed of at the RWMS.
At this time it is anticipated that if the Proposed Action or Powerline Road alternative were implemented, the 5-01 Road would remain open to passenger cars. Construction of the Proposed Action or the Powerline Road alternative for truck use would reduce the amount of traffic on the 5-01 Road and would provide a more direct route for traffic accessing the RWMS from the northern portions of the NTS. The no action alternative would result in increased deterioration of the 5-01 Road and an increase in the potential for transportation-related accidents. (Donovan, 1996) . The construction of the Proposed Action road would permanently destroy about 29 ha (72 ac) of habitat.
This would represent a 0.12% increase in disturbance for the NTS and 1.35% increase for Area 5. The land disturbance identified for potential future activities at the NTS is not expected to add measurably to the loss of desert tortoise habitat and either the Proposed Action or the Powerline Road alternative would result in a very small increase in the level of land disturbance anticipated at the NTS. Land clearing for the reconstruction of the 5-01 Road was included in the analysis performed for both Alternatives 1 and 3 2 oftheNTSEIS. .
ACCIDENT ANALYSIS
The accidents that are most Iikely to occur are described below.
Accidents During Construction and Ope ration *
During the construction of the new road, injuries could occur due to heavy equipment accidents. Building 650 in Area 23 houses a medical facility for treatment of minor injuries. For serious injuries, ambulances stationed at the medical facility can provide quick access to hospitals located in Las Vegas.
Proper work practices and regular safety meetings would be used to minimize the chances of an accident occurring during construction of the new road.
In the event of an accident during operations, it is possible that LLW or hazardous waste being transported to the R W M S could be spilled. Any spill would be cleaned up in an expeditious manner in accordance with existing DOE procedures and applicable regulations. The probability of such an accident would be reduced by the construction of a new road or reconstruction of the 5-01 or Power Line Roads. The 5-01 Road in its present condition does not meet current AASHTO standards and poses an ever-increasing hazard to safe operations.
flatural Events
Natural events which could occur include flooding and earthquakes. These could result in structural damage to the Proposed Action and alternatives. The Proposed Action, Powerline Road Corridor alternative, and portions of the 5-01 Road reconstruction alternative are located within a delineated 100-year, 6-hour flood hazard zone. The flood hazard depth would be 0.3 m (1 ft) with velocities ranging from 1 to 2 m per second (3 to 6 ft per second). This hazard would be mitigated in the Proposed Action and the two action alternatives through the construction of drainage devices. The drainage devices would be designed to convey the 25-yearY 6-hour flood. The 100-year, 6-hour flood would be allowed to flow over the proposed roads.
TheNTS is located in Seismic Zone 2B, an area w i t h moderate damage potential. Based on current design practices for facilties at the NTS, it is doubtfbl that any anticipated seismic event would cause seriow damage to a newly constructed or upgraded roadway. In addition, road construction is not a known cause of human-induced seismic events. Therefore, construction of a new road or upgrading an existing road would not be expected to cause a seismic event.
9.0 COMPLIANCE WITH REGULATIONS 9.1 S s s W e CWA regulations do not apply to the proposed action or any of the alternatives since it would not impact any water sources.
9.2
RCRA does not apply to the proposed action or any of the alternatives since no hazardous wastes would be generated.
* s -
During construction of the proposed road, fugitive dust must be controlled in accordance w i t h the Nevada Administrative Code WAC) 445B.365: "No person may cause or permit the handling, transporting, or storing of any material in a manner which allows or may allow controllable particulate matter to become airborne." Particulate emissions generated during construction would be minimized through watering. Air permits may be required for material screening and handling equipment.
The NTS Class I1 A i r Quality Operating Permit AP9711-0549 states that, "fugitive dust from all disturbed areas will be controlled at all times." Also, all unpaved haul roads and access roads would be watered, stabilized chemically, or controlled by another method approved by the Nevada Bureau of Air Quality. All surface disturbances greater than or equal to five acres must be reported annually to the Nevada Bureau of Air Quality.
9.4 Safe DrinkiQ W ater Act (SDWA)
The SDWA does not apply to the proposed action or any of the alternatives since all actions are surface actions and all drinking water on the NTS is groundwater.
PERSONS, GROUPS, AND AGENCIES CONSULTED
No outside people, groups, or agencies were consulted. Floodplain. Any land susceptible to being inundated by water from any source (i.e., flooding). Flooding means a general and temporary condition of partial or complete inundation of normally dry land areas from: (1) the overflow of inland or tidal waters; (2) the unusual and rapid accumulation or runoff of surface waters fiom any source; and (3) mudslid
Flux. The net rate of transfer of fluid across a given surface.
Hydrogeology. A branch of geology concerned with the occurrence and utilization of surface and groundwater and with the functions of water in modifylng the earth.
Hydrology. The study of water on the surface of the land, in the soil and underlying rocks, and in the 0 disintegrations per second.
atmosphere. Water Potential. The energy required to remove a unit mass of soil pore water from an unsaturated soil. The lower the water potential the easier it is to remove any soil pore water.
1.
Project Description
The proposed action will construct an extension of the Cane Spring Road east from Mercury Highway to 5-01 Road ( Figure I 
Floodplain Effects
Expected changes in erosion, deposition, and overland flow patterns caused by the proposed action are not expected to significantly impact the Barren Wash alluvial fan floodplain. The NTS is a restricted area; there are no residences and private or public property located on or downstream of the Barren Wash alluvial fan. Risk to lives and'property from flooding on the alluvial fan is limited to NTS workers and DOE property. Also, cultural resource values of the floodplain, such as natural beauty and open space, are not as restrictive to an action as they would be in a public area.
An expected long-term effect of the proposed road alignment and parallel flood control channel will be lower densities and biomass of the dominant perennial shrubs (Lama fridenfiafa and Ambrosia dumosa) downstream on the floodplain.
Shrub communities in the Mojave Desert have been shown to depend on soil moisture from overland runoff as well as precipitation. Field studies in similar Mojave Desert vegetation have shown lower shrub densities and biomass downslope of runoff diversion ditches (Schlesinger and Jones, 1984) and roads crossing bajadas (alluvial fans) (Johnson et al., 1975) . However, expected changes in vegetation, erosion, deposition, and overland flow patterns are not expected to significantly impact wildlife habitat, including the desert tortoise, within Frenchman Flat [C. Wills, oral commun., 19961.
An elevated road grade and side slopes of the road and flood control channel may restrict or redirect the movements of certain species such as reptiles, small mammals, coyotes, and badgers. The project is not expected, however, to directly harm the threatened desert tortoise or to impact their movements. The proposed project area is in an area of poor tortoise habitat [C. Wills, oral commun., 19961. No tortoises or their sign have been found in any of the biological surveys conducted within this area; therefore, the U.S. Fish and Wildlife Service (FWS) concurred with DOE/NV that tortoises are absent and not expected to occur within this area (FWS, 1996) . 
Floodplain effects of the proposed action (continued).
